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(54) FUEL CELL AND TROUBLE DIAGNOSING METHOD FOR IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell of a very simple 
configuration and establish a trouble diagnosing method for fuel 
cell by performing failure diagnosis of an opening/closing valve 
furnished in a fuel gas supply piping leading from a fuel gas supply 
source to the body of fuel cell. 

SOLUTION: At starting, failure diagnosis of a first opening/closing 
valve 17 is conducted from the gas pressure sensed by a hydrogen 
gas pressure sensor 20 in the condition that the first 17 and a 
second opening/closing valve 18 are closed. The first 
opening/closing valve 17 is closed after leaving it open for a 
certain period of time, and when a specified time has elapsed after 
the valve is closed, the failure diagnosis of the second 
opening/closing valve 17 is conducted with the gas pressure 
sensed by the sensor 20. 




* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a fuel cell which equips the fuel gas charging line between a 
fuel gas supply source and a cell proper with an opening and closing valve, and a fault diagnosis method for 
the same. 
[0002] 

[Description of the Prior Art]Since it is not necessary to supply fuel gas to a fuel cell body at the time of 
shutdown, an opening and closing valve is provided in the fuel gas charging line between a fuel gas supply 
source and a fuel cell body, and supply of fuel gas is stopped, and fuel gas is kept from leaking to the fuel 
cell exterior in a fuel cell. 

[0003]however — general — fuel gas — hydrogen — since it is rich inflammable gas, that it is requested 
that safety should be ensured more, therefore it increases the number of opening and closing valves and to 
perform failure detection with a prompt opening and closing valve are needed. 
[0004] 

[Problem(s) to be Solved by the Invention]However, in order to increase the number of opening and closing 
valves and to perform failure diagnosis about each opening and closing valve, the parts for failure diagnosis 
are needed separately, and complication of composition and the disadvantage in the constituent face of a 
cost hike are caused. In view of the above-mentioned background, this invention is very simple composition 
and an object of this invention is to provide the fault diagnosis method of the fuel cell which can perform 
failure diagnosis of two opening and closing valves provided between the fuel gas supply source and the 
fuel cell body, and a fuel cell. 
[0005] 

[Means for Solving the Problem]This invention is characterized by the fuel cell according to claim 1 
comprising the following, in order to attain the above-mentioned purpose. 

A fuel cell body which generates electricity by an electrochemical reaction in response to supply of fuel 
gas and oxidant gas. 

A fuel gas charging line which leads fuel gas from a fuel gas supply source to said fuel cell body. 
The 1st opening and closing valve inserted in said fuel gas charging line. 

A pressure sensor which detects a pressure of fuel gas which is formed between the 2nd opening and 
closing valve inserted in said fuel gas charging line from the 1st opening and closing valve to a flow of fuel 
gas at the downstream, and the 1st opening and closing valve and the 2nd opening and closing valve, and 
consists in said fuel gas charging line in the meantime. 

[0006]As for the fuel cell according to claim 2, a fuel gas supply source consists of fuel tanks to the fuel 
cell according to claim 1, and a pressure sensor is characterized for making a pressure sensor for 
performing control of gas pressure of said fuel tank, and detect residual quantity of fuel serve a double 
purpose by things. In the state where the 1st and 2 opening and closing valve was closed to the fuel cell 
according to claim 1 or 2 at the time of starting as for the fuel cell according to claim 3, After performing 
failure determination of the 1st opening and closing valve, continuing and opening the 1st opening and 
closing valve from a detection value of a pressure sensor, in the state where the valve was closed, it is 
characterized by having a failure diagnosis part which performs failure determination of the 2nd opening 



and closing valve from a detection value of said pressure sensor after specified time elapse from valve 
closing. 

[0007]This invention a fault diagnosis method of the fuel cell according to claim 4, From a fuel gas supply 
source, for piping which supplies fuel gas, insert the 2nd opening and closing valve in the downstream to a 
flow of the 1st opening and closing valve and fuel gas, and rather than the 1st opening and closing valve to 
a fuel cell body between the 1st opening and closing valve and the 2nd opening and closing valve, A fuel 
cell which formed a pressure sensor which detects a pressure of fuel gas which consists in said piping in 
the meantime is characterized by comprising: 

A step which performs failure diagnosis of the 1st opening and closing valve from a detection value which 
said pressure sensor detects at the time of starting where the 1st and 2 opening and closing valve is 
closed. 

A step which performs failure diagnosis of the 2nd opening and closing valve from a detection value which 
is closed after continuing and opening the 1st opening and closing valve, and said pressure sensor detects 
from valve closing after specified time elapse. 

[0008] 

[Function] According to the fuel cell according to claim 1, at the time of starting, where the 1st and 2 
opening and closing valve is closed, By detecting the pressure of the fuel gas which consists in a fuel gas 
charging line in the meantime with a pressure sensor, Failure determination of the 1st opening and closing 
valve can be performed, and failure determination of the 2nd opening and closing valve can be performed 
by closing the valve, after carrying out predetermined time valve opening of the 1st opening and closing 
valve, and detecting the pressure of the fuel gas from valve closing with said pressure sensor after 
specified time elapse. 

[0009]According to the fuel cell according to claim 2, at the time of starting, the same operation as the fuel 
cell according to claim 1 is obtained by a pressure sensor, the same sensor is used at the time of 
operation, and control of the gas pressure of a fuel tank and detect residual quantity of fuel are performed. 
According to the fuel cell according to claim 3, at the time of starting, where the 1st and 2 opening and 
closing valve is closed, a failure diagnosis part. In the state where the valve was closed after performing 
failure determination of the 1st opening and closing valve, continuing and opening the 1st opening and 
closing valve from the detection value of the pressure sensor which detects the pressure of the fuel gas 
which consists in a fuel gas charging line in the meantime, Failure determination of the detection value of 
said pressure sensor after specified time elapse to the 2nd opening and closing valve is performed from 
valve closing. 

[0010]According to the fault diagnosis method of the fuel cell according to claim 4, at the time of starting, 
where the 1st and 2 opening and closing valve is closed, By detecting the pressure of the fuel gas which 
consists in piping in the meantime with a pressure sensor, Failure diagnosis of the 2nd opening and closing 
valve is performed by performing failure diagnosis of the 1st opening and closing valve, continuing, closing 
the valve, after opening the 1st opening and closing valve, and detecting the pressure of the fuel gas from 
valve closing with said pressure sensor after specified time elapse. 
[0011] 

[Example]Hereafter, the example of this invention is described concretely, referring to drawings. Drawing 1 
is an outline lineblock diagram of the fuel cell concerning one example of this invention. The fuel tank 10 
where this fuel cell is mainly filled up with the hydrogen storing metal alloy as shown in a figure, It 
comprises hydrogen, the fuel cell body 12 which generates electricity by an electrochemical reaction in 
response to air supply, and the control section 24 which performs control (a control content is explained in 
full detail behind) aiming at operating a fuel cell efficiently safely etc. 

Said fuel tank 10 and said fuel cell body 12 are connected to the fuel cell body 12 for the hydrogen supply 
piping S for supplying hydrogen from the fuel tank 10. 

[0012]And the air supply fan 1 1 is for supplying air to the fuel cell body 12. 

The supplied air with which power generation was presented with the fuel cell body 12 serves as exhaust 
gas, and is led to the damper 1 5. 

The catalytic combustion device 13 processes the unreacted hydrogen gas discharged from the fuel cell 
body 12. 



The processed hydrogen gas serves as combustion gas, is discharged, joins said exhaust gas, and is led to 
the damper 15. 

And the damper 15 carries out drawn channel regulation of exhaust gas and combustion gas. 
It rotates with the damper drive motor 16. 

[0013]The pressure regulating valve 19 which operates so that the internal pressure of hydrogen within the 
1st opening and closing valve 17 that performs **** of hydrogen by opening and closing, the 2nd opening 
and closing valve 18 that similarly performs **** of hydrogen by opening and closing, and the fuel cell body 
12 may be kept constant is inserted in said hydrogen supply piping S sequentially from the upstream to the 
flow of hydrogen. In said fuel tank 10, the temperature sensor 21 to detect the temperature in the tank 
concerned for said hydrogen supply piping S between the 1st opening and closing valve 17 and the 2nd 
opening and closing valve 18. The hydrogen-gas-pressure sensor 20 which detects the pressure of 
hydrogen gas in the piping S which consists between the 1st opening and closing valve 17 and the 2nd 
opening and closing valve 18 is formed. 

[0014]And residual quantity display 22 [ a total of] which displays the hydrogen residue in said fuel tank 
10, and the trouble indication device 23 provided with three lamps (not shown), the 1st opening and closing 
valve fault light, the 2nd opening and closing valve fault light, and O.K. lamp, are connected to the control 
section 24. The hydrogen-gas-pressure sensor 20 will have detected the pressure of hydrogen gas in the 
fuel tank 10 substantially, where the 1st opening and closing valve is opened. 

[0015]It divides into the operation of the hydrogen residue in 1. fuel tank 10, rotation control of 2. damper, 
and the failure diagnosis of 3. the 1st and 2 opening and closing valve, and the operation in the control 
section 24 of this fuel cell constituted as mentioned above is explained. 

(1. Operation of the hydrogen residue in the fuel tank 10) The hydrogen residue in the fuel tank 10 is 
calculated based on the PCT characteristic of a hydrogen storing metal alloy from the gas pressure 
information which the hydrogen-gas-pressure sensor 20 detects, and the temperature information which 
the temperature sensor 21 detects. 

[0016]In a hydrogen storing metal alloy, it is character with the relation fixed between the pressure of 
hydrogen gas, temperature, and a hydrogen storage capacity to the PCT characteristic, and although it is 
at the hydrogen absorption and discharge time and some difference arises, it is the PCT characteristic at 
the time of the discharge shown in drawing 2 which is used by this example. This PCT characteristic is 
beforehand memorized by the control section 24. Based on the PCT characteristic of the hydrogen storing 
metal alloy beforehand memorized from the gas pressure information which the hydrogen-gas-pressure 
sensor 20 detects, and the temperature information which the temperature sensor 21 detects, the control 
section 24 calculates the quantity of hydrogen gas in the fuel tank 10, and outputs the result to residual 
quantity display 22 [ a total of ]. And residual quantity display 22 [ a total of ] which received the 
information on the quantity of hydrogen gas in the fuel tank 10 displays the residue of hydrogen gas in the 
fuel tank 10 according to the information. 

(2. Rotation control of a damper) Rotation control of a damper is performed based on the gas pressure 
information which the hydrogen-gas-pressure sensor 20 detects. 

[0017][f the pressure of hydrogen gas in the fuel tank which the hydrogen-gas-pressure sensor 20 detects 
becomes smaller than pressure Pd1 defined beforehand predetermined, the control section 24, Rotate the 
damper 1 5 by the drive of the damper drive motor 1 6, and the exhaust gas which comes out of the fuel cell 
body 12, and the combustion gas which comes out of the catalytic combustion device 13 are led to the 
circumference of the fuel tank 10, The burst size of hydrogen gas is increased by warming the hydrogen 
storing metal alloy with which it is filled up, On the other hand, if the pressure of hydrogen gas in the fuel 
tank which the hydrogen-gas-pressure sensor 20 detects becomes larger than pressure Pd2 defined 
beforehand predetermined, The damper 15 is rotated by the drive of the damper drive motor 16, and it 
discharges, without leading the exhaust gas which comes out of the fuel cell body 12, and the combustion 
gas which comes out of the catalytic combustion device 13 to the circumference of the fuel tank 10. Pd1 
and Pd2 are set as the pressure which is stabilized to a fuel cell body and can send out hydrogen of 
sufficient quantity which power generation takes to it here, and the size relation of Pd1 and Pd2 is 
PdKPd2. By the above control, where the hydrogen gas pressure in the fuel tank 10 is mostly maintained 
between Pd1-Pd2, this fuel cell will be operated. 

(3. Failure diagnosis of the 1st and 2 opening and closing valve) Failure diagnosis of the 1st and 2 opening 



and closing valve is performed using the gas pressure information which the hydrogen-gas-pressure sensor 
20 detects. 

[0018]Operation of the failure diagnosis of the 1st and 2 opening and closing valve which the control 
section 24 performs at the time of this fuel cell starting is explained based on the flow chart shown in 
drawing 3 . At the time of this fuel cell starting, both the 1st and 2 opening and closing valves are closed. 
In this state, the control section 24 reads hydrogen-gas-pressure P which the hydrogen-gas-pressure 
sensor 20 detects (Step S10). 

Pressure Pm1 beforehand set to read hydrogen-gas-pressure P is compared (Step S11), when P is one or 
more Pm, the 1st opening and closing valve fault light of the trouble indication device 23 is made to turn 
on, and processing (Step S12) is ended. Here, pressure Pm1 is set as the predetermined value slightly 
lower than pressure Pm2 used by processing of Step S16 mentioned later, the hydrogen gas pressure in 
the fuel tank [ in / in pressure Pm2 / ordinary temperature ] 10 and abbreviation — it is set as the equal 
value. . Therefore, at the time of this fuel cell starting, where the 1st opening and closing valve is closed, 
detected. When the pressure P of the opposite hand of the fuel tank 10 shows an one or more pressure 
Pm [ which was set up a little lowness from the hydrogen gas pressure in the fuel tank 10 ] value to the 
1st opening and closing valve 17 in the piping S, Since it will be said that "leak" has occurred in the 1st 
opening and closing valve 17, failure diagnosis of the 1st opening and closing valve 17 can be performed by 
the above-mentioned method. 

[0019]On the other hand, the detection pressure power P at Step S11 when lower than setting-pressure 
Pm1, Processing progresses to Step S13, once opens the 1st opening and closing valve 17, and closes it 
again in 2 seconds (Step S14), and hydrogen-gas-pressure P which the hydrogen-gas-pressure sensor 20 
detects from valve closing after 5 second passage is read (Step S15). Said pressure Pm2 beforehand set 
to read hydrogen-gas-pressure P is compared (Step S16), when P is two or less Pm, the 2nd opening and 
closing valve fault light of the trouble indication device 23 is made to turn on, and processing (Step S17) is 
ended. That is, by once opening the 1st opening and closing valve 17, with the 2nd opening and closing 
valve 18 closed, The pressure during double door valve closing in the piping S is raised to the pressure in 
the fuel tank 10, and until approximately equivalent. After closing the 1st opening and closing valve 17 
again, when the value whose pressure P detected after 5 second passage is lower than pressure Pm2 set 
as the pressure in a fuel tank and the value of an abbreviated EQC is shown, Since it will be said that 
"leak" has occurred in the 2nd opening and closing valve 18, failure diagnosis of the 2nd opening and 
closing valve 18 can be performed by the above-mentioned method. Time when it is sufficient to raise the 
pressure during double door valve closing in the piping S to the pressure in the fuel tank 10 and until 
approximately equivalent made 2 seconds valve opening time of the 1st opening and closing valve 17. 
It is because time will be made useless at ** and there is a possibility that the pressure during double door 
valve closing in the piping S may not be raised to the pressure in the fuel tank 10 and until approximately 
equivalent, by less than it in more than it. 

When the failure "be leaked" to the 2nd opening and closing valve had occurred, sufficient time to produce 
the failure of pressure during double door valve closing in the piping S made 5 seconds time from valve 
closing of the 1st opening and closing valve 17 to pressure detection. 

It is because there is a possibility that such the failure of pressure sufficient by more than it that time will 
be made useless and failure detection is possible for ** in less than it may not be obtained. 

[0020]And at Step S16, when the detection pressure power P is two or more setting-pressure Pm, 
processing progresses to Step S18, makes O.K. lamp of the trouble indication device 23 turn on, and ends 
processing. Time (5 seconds) until it carries out after [ the 1st opening and closing valve valve closing ] 
pressure detection, the PCT characteristic of a hydrogen storing metal alloy, etc. are the valve opening 
time (2 seconds) of the 1st opening and closing valve used by this example, and a thing suitably changed 
according to the specification of a fuel cell, or the kind of hydrogen storing metal alloy. 
[0021] Although the fuel tank where it fills up with the hydrogen storing metal alloy was used as a fuel gas 
supply source in this example, it is not limited to this and established natural gas, town gas, etc. may be 
used, for example. 
[0022] 

[Effect of the Invention]As mentioned above, according to the fuel cell concerning the invention according 
to claim 1, the failure determination of the 1st and 2 opening and closing valve provided in the fuel supply 



piping between a fuel gas supply source and a fuel cell body between said opening and closing valves, It 
can carry out with the very simple composition of only having formed the pressure sensor which detects 
the pressure of the fuel gas which consists in said fuel supply piping, and has the effect that the pressure 
of the fuel gas of a fuel gas supply source is detectable by the sensor. 

[0023]According to the fuel cell concerning the invention according to claim 2, the pressure sensor for the 
failure determination of the 1st and 2 opening and closing valve, Since the pressure sensor for performing 
control of the gas pressure of a fuel tank and detect residual quantity of fuel is made to serve a double 
purpose, in addition to the effect of the fuel cell according to claim 1, it has the effect referred to as that 
the cost cut by sharing of parts is obtained. In the state where the 1st and 2 opening and closing valve was 
closed for the failure diagnosis part at the time of starting according to the fuel cell concerning the 
invention according to claim 3, Since perform failure determination of the 1st opening and closing valve, 
and it continues from the detection value of a pressure sensor, the valve is closed after opening the 1st 
opening and closing valve, and failure diagnosis of the detection value of said pressure sensor after 
specified time elapse to the 2nd opening and closing valve is performed from valve closing, it has the same 
effect as the fuel cell according to claim 1 or 2. 

[0024]After the failure diagnosis of the 1st and 2 opening and closing valve provided in the fuel gas 
charging line between a fuel gas supply source and a fuel cell body has closed the 1st and 2 opening and 
closing valve at the time of starting according to the fault diagnosis method of the fuel cell concerning the 
invention according to claim 4, A pressure sensor detects the pressure of the fuel gas which consists in 
piping in the meantime, and it continues, After opening the 1st opening and closing valve, the valve is 
closed, and it has the effect that it can carry out by the very simple method of carrying out by detecting 
the pressure of the fuel gas from valve closing with said pressure sensor after specified time elapse. 
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CLAIMS 



[Claim(s)] 

[Claim 1]A fuel cell comprising: 

A fuel cell body which generates electricity by an electrochemical reaction in response to supply of fuel 
gas and oxidant gas. 

A fuel gas charging line which leads fuel gas from a fuel gas supply source to said fuel cell body, The 1st 
opening and closing valve inserted in said fuel gas charging line and said fuel gas charging line are received 
at a flow of fuel gas, A pressure sensor which detects a pressure of fuel gas which is formed between the 
2nd opening and closing valve inserted in the downstream from the 1st opening and closing valve, and the 
1st opening and closing valve and the 2nd opening and closing valve, and consists in said fuel gas charging 
line in the meantime. 

[Claim 2]The fuel cell according to claim 1, wherein said fuel gas supply source consists of fuel tanks and 
said pressure sensor makes a pressure sensor for performing control of gas pressure of said fuel tank, and 
detect residual quantity of fuel serve a double purpose. 

[Claim 3]In the state where the valve was closed after having performed failure determination of the 1st 
opening and closing valve, continuing and opening the 1st opening and closing valve from a detection value 
of said pressure sensor in the state where said the 1st and 2 opening and closing valve was closed, at the 
time of starting, The fuel cell according to claim 1 or 2 characterized by having a failure diagnosis part 
which performs failure determination of the 2nd opening and closing valve from a detection value of said 
pressure sensor after specified time elapse from valve closing. 

[Claim 4]For piping which supplies fuel gas to a fuel cell body from a fuel gas supply source characterized 
by comprising the following. A fuel cell which formed a pressure sensor which detects a pressure of fuel 
gas which inserts the 2nd opening and closing valve in the downstream, and consists in said piping in the 
meantime rather than the 1st opening and closing valve to a flow of the 1st opening and closing valve and 
fuel gas between the 1st opening and closing valve and the 2nd opening and closing valve. 
A step which performs failure diagnosis of the 1st opening and closing valve from a detection value which 
said pressure sensor detects at the time of starting where the 1st and 2 opening and closing valve is 
closed. 

A step which performs failure diagnosis of the 2nd opening and closing valve from a detection value which 
is closed after continuing and opening the 1st opening and closing valve, and said pressure sensor detects 
from valve closing after specified time elapse. 
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